The genus Micromonospora was first described by Ørskov (1923) (Approved list, 1980; Skerman et al., 1980) with Micromonospora chalcea (Foulerton, 1905) as the type species of the genus. It is classified under the suborder Micromonosporineae (Stackebrandt et al., 1997; emend. Zhi et al., 2009) and the family Micromonosporaceae (Krasil 'nikov, 1938) . The genus is characterized by the presence of spores borne singly on sporophores branched from substrate mycelium. Besides its unique morphological features, the genus is biotechnologically important, especially in the area of biomedicine, biocontrol and biofuels (Hirsch & Valdés, 2010) . It is, therefore, important to explore novel strains to identify members of this genus. The number of species of the genus Micromonospora with validly published names has increased from 15 in 2005 to over 50 at the time of writing (http://www.bacterio.net/m/micromonospora.html).
Strain MBRL 34
T was isolated from a sample collected during our studies of microbial ecology of a limestone quarry at Hundung, Manipur, India (25.05 u N, 94.33 u E). The strain had characteristics of members of the genus Micromonospora. Most of the novel strains of the genus Micromonospora have so far been reported from swamps, marine ecosystems and plant tissues. This is the first report, to our knowledge, of a novel species of the genus Micromonospora from a limestone habitat.
The isolation was done on Gauze's Medium No. 1 adjusted to pH 5.3 using the procedure as described previously (Nimaichand et al., 2012 
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Micromonospora echinofusca DSM 43913 T (X92625) Fig. 1 . Neighbour-joining tree, based on 16S rRNA gene sequences, showing the relationships between strain MBRL 34 T and all the reported type strains of species of the genus Micromonospora. Catellatospora citrea NBRC 14495
T was used as the outgroup. # , @ and * indicate branches that were also recovered from maximum likelihood, maximum-parsimony and both maximum likelihood and maximum-parsimony trees, respectively. Numbers at nodes are levels of bootstrap support (%) for branch points (1000 resamplings). Bar, 0.005 substitutions per nucleotide position.
lyophilized cultures and glycerol suspensions (20 %, w/v) at 280 u C.
Genomic DNA extraction and PCR amplification of the 16S rRNA gene was performed as described by Li et al. (2007) . The almost complete 16S rRNA gene sequence (1433 bp) of the strain was identified using the EzTaxon-e server database (Kim et al., 2012) and aligned with the 16S rRNA gene sequences of other species of the genus Micromonospora using CLUSTAL_X version 2.1 (Larkin et al., 2007) . Phylogenetic analyses were performed using the software package MEGA version 5.1 (Tamura et al., 2011) . Phylogenetic distances were calculated with the Kimura twoparameter model (Kimura, 1983) and tree topologies were inferred using the maximum-parsimony (Kluge & Farris, 1969) , maximum-likelihood (Felsenstein, 1981) and neighbour-joining methods (Saitou & Nei, 1987) . To determine the support for each clade, bootstrap analysis was performed with 1000 resamplings (Felsenstein, 1985) .
Morphological characteristics of strain MBRL 34 T was observed on 2-week-old cultures (28 u C). Morphology of spores and mycelia was observed under a scanning electron microscope (SEM) (Quanta 200, FEI) after 35 days of growth on Gauze's Medium No. 1. Growth on various International Streptomyces Project (ISP) media (Shirling & Gottlieb, 1966) , tryptic soy agar (TSA, Difco), starch casein nitrate agar (SCNA; Kuster & Williams, 1964 ), Gauze's medium No. 1 (Atlas, 1997), Czapek's agar (Atlas, 1997) and nutrient agar (NA; HiMedia) were observed. The colony colour was determined using the Inter-Society Color Council-National Bureau of Standards (ISCC-NBS) colour chart (Kelly, 1964) .
Utilization of sole carbon and nitrogen sources was determined as described by Shirling & Gottlieb (1966) . Tests for decomposition of casein, tyrosine and urea were performed following the methods of Gordon et al. (1974) . Hydrolysis of aesculin, gelatin and starch were determined as described by Collins et al. (2004) and that of Tween 20 according to the method of Sierra (1957) . Nitrate reduction was monitored as described by Lányí (1987) . Growth at different temperatures (5, 15, 28, 37, 42, 50 and 60 u C), pH (4, 5, 6, 7, 8, 9 and 10) and NaCl concentrations (0, 2, 5, 7 and 10 %, w/v) was determined on TSA as described by Goodfellow (1986) . Catalase activity was observed by assessing bubble production in 3 % (v/v) H 2 O 2 . Other biochemical tests, including methyl red and the production of indole, were performed as described by Goodfellow (1986) .
The amino acid content of the cell wall was determined according to the method of Staneck & Roberts (1974) and the sugars of the whole-cell hydrolysates were analysed as described by Tang et al. (2009) . For other chemotaxonomic analyses, cell biomass from 2-week-old cultures grown in tryptic soy broth (TSB, Difco) was harvested by centrifugation, washed with distilled water and lyophilized. Polar lipids were extracted and analysed by two-dimensional TLC as described by Minnikin et al. (1984) . The menaquinones were extracted as described by Collins et al. (1977) and analysed by HPLC (Tamaoka et al., 1983) . Cellular fatty acids were extracted, methylated and analysed by using the Sherlock Microbial Identification System (MIDI) according to the method of Sasser (1990) and the manufacturer's instructions. The fatty acid methyl esters were then analysed by GC (7890A GC System, Agilent Technologies) by using the Microbial Identification software package (Sherlock Version 6.1; MIDI database: TSBA6).
The G+C content of the genomic DNA was determined according to the method described by Mesbah et al. (1989 (Fig. 1) based on the neighbour-joining method, supported by maximum-likelihood and maximum-parsimony methods, strain MBRL 34 T formed a monophyletic clade with Micromonospora coerulea DSM 43143 T . Hence, M. coerulea DSM 43143 T was used for the DNA-DNA hybridization studies.
A scanning electron micrograph of the substrate mycelium for strain MBRL 34 T is shown in Fig. 2 . The strain grew as colonies of colours ranging from orange to green (Table S1 available in IJSEM Online) in most of the media tested, and no growth or poor growth is observed on ISP6, ISP7, NA and TSA. The strain was able to hydrolyse casein, but not aesculin, gelatin, Tween 20, tyrosine or urea. The strain was positive for catalase but negative for methyl red, indole production, nitrate reduction and citrate utilization tests. Differential characteristics of strain MBRL 34 T and They grow optimally at 28 u C. Both strains are unable to grow in the presence of 2 % NaCl (w/v) and above. +, Positive; 2, negative; all data were from this study.
Characteristic 1 2
pH range for growth 5-7 6-8 Optimum pH for growth 6 7 Growth temperature range ( u C) 15-37 28-37 Nitrate reduction 2 + Utilization of sole carbon-sources
73.5 72.1 Micromonospora coerulea DSM 43143 T are listed in Table 1 and detailed phenotypic characteristics are given in the species description.
Strain MBRL 34
T has meso-diaminopimelic acid as the diagnostic cell wall diamino acid. Galactose and glucose were the main sugars detected in the whole-cell hydrolysates along with small amounts of mannose, xylose, rhamnose and ribose. The major polar lipids detected were diphosphatidylglycerol, phosphatidylethanolamine, phosphatidylglycerol, phosphatidylinositol and phosphatidylinositolmannoside, with another unknown lipid (Fig. S1 ). MK-10(H 6 ) (36.6 %), MK-10(H 2 ) (24.1 %) MK-11(H 4 ) (16.3 %) and MK-10(H 4 ) (11.1 %) were the predominant menaquinones detected. The fatty acid methyl ester profile (.1 %) contained iso-C 16 : 0 (36.2 %), iso-C 15 : 0 (24.4 %), iso-C 17 : 0 (8.1 %), C 17 : 0 (5.2 %), summed feature 9 containing iso-C 17 : 1 v9c and/or 10-methyl C 16 : 0 (4.2 %), 10-methyl C 17 : 0 (3.4 %), anteiso-C 17 : 0 (2.8 %), iso-C 18 : 0 (2.2 %), C 16 : 1 2-OH (2.0 %), anteiso-C 15 : 0 (1.9 %), C 18 : 0 (1.8 %), iso-C 14 : 0 (1.6 %) and iso-C 16 : 1 H (1.0 %) ( Table 2 ).
The genomic DNA G+C content was found to be 73.46 mol%. The DNA-DNA relatedness value between strain MBRL 34 T and Micromonospora coerulea DSM 43143 T was 53.14 % which is below the 70 % delineating limit for species determination (Wayne et al., 1987) . The differences between the two strains obtained from the polyphasic studies indicate that strain MBRL 34 T should be classified as representing a novel species of the genus Micromonospora, for which the name Micromonospora kangleipakensis sp. nov. is proposed.
Description of Micromonospora kangleipakensis sp. nov.
Micromonospora kangleipakensis (kang.lei.pak.en9sis. N.L. fem. adj. kangleipakensis pertaining to Kangleipak, the old name of Manipur, a state in North East India, which is the source of the type strain).
Gram-stain-positive and aerobic with single spores measuring approximately 0.87 mm in diameter on sporophores arising from the substrate mycelium. Growth occurs at 15-37 u C and pH 5-7 with optimum at 28 u C and pH 6. Grows in 0 % NaCl; no growth observed at the other NaCl concentration tested (2, 5, 7 and 10 %). Utilizes inulin and mannose as sole carbon sources and L-alanine, L-glutamine, L-isoleucine, L-leucine, L-lysine hydrochloride, L-methionine, L-serine, L-tyrosine and L-valine as sole nitrogen sources. Does not utilize adonitol, arabinose, cellobiose, dulcitol, fructose, galactose, inositol, lactose, maltose, mannitol, melibiose, raffinose, rhamnose, salicin, sorbitol, sucrose, trehalose, xylose, L-arginine hydrochloride, Lasparagine, L-cysteine, L-cystine, glycine, L-histidine, Lphenylalanine, L-proline, L-threonine or L-tryptophan as either sole carbon or nitrogen sources. Hydrolyses casein, but not aesculin, gelatin, Tween 20, tyrosine or urea. Positive for catalase but negative for methyl red, indole production, nitrate reduction and citrate utilization tests.
Strain contains meso-diaminopimelic acid, galactose and glucose in the whole-cell hydrolysates along with small amounts of mannose, xylose, rhamnose and ribose. Contains diphosphatidylglycerol, phosphatidylethanolamine, phosphatidylglycerol, phosphatidylinositol and phosphatidylinositolmannoside as major polar lipids, while MK-10(H 6 ), MK-10(H 2 ), MK-11(H 4 ) and MK-10(H 4 ) are the predominant menaquinones detected. The major cellular fatty acids are as follows: iso-C 16 : 0 , iso-C 15 : 0 , iso-C 17 : 0 and C 17 : 0.
The type strain, MBRL 34 T (5DSM 45612 T 5JCM 17696 T ), was isolated from a sample from a limestone quarry at Hundung, Manipur, India.
